The effect of vascular endothelial growth factor on a rat model of traumatic arteriogenic erectile dysfunction.
We tested the hypothesis that intracavernous injection of vascular endothelial growth factor (VEGF) can restore erectile function in a rat model of traumatic arteriogenic erectile dysfunction. Exploration of bilateral internal iliac arteries was performed in 50, 3-month-old male rats. A total of 44 rats underwent bilateral ligation of the internal iliac arteries and 6 that underwent exploration only served as the sham operated group. Minutes later intracavernous injection of phosphate buffered saline (PBS) plus bovine serum albumin in 16 rats, 2 microg. VEGF plus PBS plus BSA in 12 and 4 microg. VEGF plus PBS plus BSA in 16 was performed. At weeks 1, 2 and 6 about a third of the rats in each group underwent electrostimulation of the cavernous nerves to assess erectile function and were then sacrificed. Penile tissues were collected for histochemical and electron microscopy examinations. No impairment of erectile function was noted in sham operated rats. Immediately after arterial ligation all rats showed little or no erectile response to neurostimulation. In PBS treated rats modest recovery of erectile function was noted at week 6. Significant recovery of erectile function was noted in VEGF treated rats at weeks 1 and 2 in the 4 microg. group only and at week 6 in the 2 and 4 microg. groups. Neuronal nitric oxide synthase staining showed a reduction in neuronal nitric oxide synthase positive nerve fibers in the dorsal or intracavernous nerves at week 1. Moderate recovery of neuronal nitric oxide synthase positive nerve fibers was noted in the 2 and 4microg. VEGF treated groups but not in the PBS treated group. Electron microscopy revealed no pathological change in sham operated rats. In dorsal nerves the atrophy of myelinated and nonmyelinated nerve fibers was noted in ligated plus PBS treated rats. Partial recovery was observed in VEGF treated rats. Scattered atrophic smooth muscle cells were seen in PBS and occasionally in VEGF treated rats but not in the sham operated group. The most dramatic findings in VEGF treated rats were hypertrophy and hyperplasia of the endothelial cells, especially those lining the small capillaries. Ligation of bilateral internal iliac arteries produced a reliable animal model of traumatic arteriogenic erectile dysfunction. Intracavernous injection of VEGF minutes after arterial ligation facilitated the recovery of erectile function.